v J 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(ID EP 1 134 994 A1 

EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) 


mt CI7 H04Q 7/36 




19.09.2001 Bulletin 2001/38 




(21) 


Application number: 00309330.9 






(22) 


Date of filing: 23.10.2000 






(84) 


Designated Contracting States: 


(72) 


Inventor: He, Allen 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 




Cedar Knolls, New Jersey 07927 (US) 




MC NL PT SE 






Designated Extension States: 


(74) 


Representative: 




AL LT LV MK RO SI 




Buckley, Christopher Simon Thirsk et al 








Lucent Technologies Inc., 


(30) 


Priority 15.03.2000 US 526160 




5 Mornington Road 








Woodford Green, Essex IG8 OTU (GB) 


(71) 


Applicant: LUCENT TECHNOLOGIES INC. 






Murray Hill, New Jersey 07974-0636 (US) 







(54) Load balancing based on Walsh code usage 

(57) A method and apparatus improve load balanc- 
ing over a plurality of carriers by assigning a carrier to 
a mobile terminal requesting a communication channel 
based on the number Walsh codes in use by each car- 
rier. Preferably, the mobile terminal is assigned the car- 
rier that has the least number of Walsh codes in use. 
The number of Walsh codes in use by the carriers can 
be determined either periodically, continuously, or when 
a request for a communication channel is received. In 
operation, a base station (300) receives a request for a 
communication channel. The base station determines 
the carrier having the least number of Walsh codes in 



use. When the carrier having the least number of Walsh 
codes in use is the carrier on which the request was re- 
ceived, the base station transmits trie information need- 
ed to set up a communication channel on the carrier. 
When the carrier having the least number of Walsh 
codes in use is a different carrier than the one on which 
the request was received, the base station transmits the 
information identifying the carrier having the least 
number of Walsh codes in use. The base station then 
receives a request for a communication channel on the 
carrier having the least number of Walsh codes in use, 
and transmits the information needed to set up a com- 
munication channel on this carrier. 
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Description 

Background of the Invention 

Field of the Invention 

[0001 ] The present invention relates generally to wire- 
less communication systems and, in particular, to load 
balancing in wireless communication systems with mul- 
tiple carriers. 

Description of the Related Art 

[0002] Wireless communication systems employ 
Code Division Multiple Access ("CDMA") modulation 
techniques to permit a large number of system users to 
communicate with one another. Such systems work be- 
cause each signal is coded with spreading sequences, 
such as with pseudo-random noise ("PN") codes, and 
orthogonal spreading sequences, such as Walsh codes. 
This coding permits signal separation and signal recon- 
struction at the receiver. In typical CDMA systems, com- 
munication is achieved by using a different spreading 
sequence for each channel. This results in a plurality of 
transmitted signals sharing the same bandwidth. Partic- 
ular transmitted signals are retrieved from the commu- 
nication channel by despreading a signal from all of the 
signals. Despreading is achieved by using a known user 
despreading sequence related to the spreading se- 
quence implemented at the transmitter. 
[0003] Figure 1 illustrates CDMA system 1 00. The ge- 
ographic area serviced by CDMA system 1 00 is divided 
into a plurality of spatially distinct areas called "cells." 
Although cells 102, 104, 106 are illustrated as a hexa- 
gon in a honeycomb pattern, each cell is actually of an 
irregular shape that depends on the topography of the 
terrain surrounding the cell. The cells can be omni cell, 
or they can be divided into several sectors. Each cell 
102, 104, 106 contains one base station 112, 114, and 
116, respectively. Each base station 112, 1i4, and 116 
includes equipment to communicate with Mobile Switch- 
ing Center ("MSC") 120, which is connected to local and/ 
or long-distance transmission network 122, such as a 
public switch telephone network (PSTN). Each base 
station 112, 114, and 116 also includes radios and an- 
tennas that the base station uses to communicate with 
mobile terminals 124, 126. 

[0004] Mobile terminals 1 24, and 1 26 transmit control 
information to base stations 112, 114 and 116 over com- 
munication channels referred to herein as reverse con- 
trol channels; and they transmit voice or data over com- 
munication channels referred to herein as reverse traffic 
channels. The reverse control channels include the ac- 
cess channel. Mobile terminals 124, and 126 use the 
access channel for responses to pages, for registrations 
with the system, and for call originations, which is where 
the mobile terminal requests a forward traffic channel 
from the base station. 



[0005] Base stations 112, 114, and 1 1 6 transmit con- 
trol information to mobile terminals 124, and 126 over 
communication channels referred to herein as forward 
control channels, and they transmit voice or data over 
5 communication channels referred to herein as forward 
traffic channels. The forward control channels include 
the pilot channel, and the paging channel. The pilot 
channel allows the mobile terminal acquire the timing of 
forward channels and provides the mobile terminal with 
a phase reference for the forward channels. The paging 
channel is used for the transmission of control informa- 
tion and for pages from the base station to the mobile 
terminal. 

[0006] The CDMA system 1 00 may have several car- 
riers, each of which would include the above described 
communication channels. 

[0007] Figure 2 shows base station 112 in more detail. 
Base station 112 includes controller 130, a receive sec- 
tion, and a transmit section. Base station 112 also in- 
cludes antenna 160, amplifier (not shown) and periph- 
eral hardware (not shown). 

[0008] The receive section includes a receiver RF 
section, referred to herein as receiver 145, and a receiv- 
er baseband section (not shown). 
[0009] The transmit section includes a transmitter RF 
section, referred to herein as transmitter 140, and a 
transmitter baseband section that includes channel 
units 150 and 155. Although only two channel units are 
shown, the base station can include either more or less 
channel units. Controller 130 is connected to receiver 
145, transmitter 140, and channel units 150 and 155 by 
control bus 1 70. Each channel unit 1 50 and 1 55 includes 
multiple channel elements. The channel units are typi- 
cally devices that contain the channel elements and a 
controller, this allows grouping the channel elements for 
easier installation and use. Optionally, the channel units 
are not used and the channel elements can be coupled 
directly to controller 130. A channel element is required 
for each call being handled by the base station. A chan- 
nel element encodes data with the spreading codes. For 
example, the channel elements encode data signals us- 
ing a Walsh code and then encode the result using a PN 
code. Each signal transmitted by base station 1 1 2 is the 
output of one of the channel elements. Although only 
three channel elements are shown in each channel unit, 
each channel unit can include either more or less chan- 
nel elements. The outputs of the channel elements are 
digitally combined to form a combined-baseband signal. 
The combined-baseband signal is then input into trans- 
mitter 1 50 via data bus 1 98. The transmitter slightly am- 
plifies the signal and uses it to modulate a carrier. The 
modulated carrier is then amplified in an amplifier and 
transmitted via antenna 160 to mobile terminal 124. 
[0010] When CDMA system 1 00 has several carriers, 
the base station includes a receive section and a trans- 
mit section for each carrier. Additionally, when the cell 
has several sectors, the base station equipment de- 
scribed above is repeated for each sector. 
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[001 1 ] For mobile terminal 1 24 to set up a call in CD- 
MA system 100, mobile terminal 124 transmits to base 
station 112a request for a communication channel. Mo- 
bile terminal 124 transmits the request on an access 
channel of a carrier. Base station 112 may then assign 5 
mobile terminal 124 a communication channel on the 
carrier. In this case, base station 112 would then trans- 
mit the information needed to identify the communica- 
tion channel to the mobile terminal. Alternatively, base 
station 112 can determine which carrier to assign to the 
mobile terminal. If the mobile terminal is assigned the 
carrier on which the request was received, base station 
112 assigns a communication channel on this carrier to 
mobile terminal 124, and then transmits to the mobile 
terminal the information needed to identify the commu- 
nication channel. If the mobile terminal is assigned a dif- 
ferent carrier than the one over which the request was 
received, base station 112 transmits the new carrier's 
identity lo the mobile terminal. Mobile terminal 124 then 
transmits a request for a communication channel on the 
access channel of this new carrier. Base station 112 
then assigns a communication channel on the new car- 
rier to mobile terminal 124 and transmits on the paging 
channel of the new carrier the information needed to 
identify the communication channel. The base station 
and mobile terminal then communicate over the com- 
munication channel, which is typically a traffic channel. 
[0012] The number of signals (and therefore the 
number of calls) that can be transmitted simultaneously 
on a carrier is limited by two factors. The first limiting 
factor is the number of channel elements assigned to 
the carrier in each sector. When all the channel ele- 
ments assigned to the carrier in each sector are occu- 
pied by the calls in progress, a new call on the carrier 
will be blocked because there is no channel element 
available to process the signal for the new call. The sec- 
ond limiting factor is the power level at which the base 
station's equipment, particularly the amplifier, is de- 
signed to operate over an extended time period. The 
power level transmitted by the base station should not 
exceed the power level at which the base station's 
equipment is designed to operate over an extended time 
period. The total power level of the calls on the carrier 
can increase under two circumstances: 1) when a call 
is added to the system; 2) when the noise level in the 
sector increases, in which case the power level of each 
call will need to increase to compensate (or the higher 
noise level. When the total power level of all of the calls 
in a sector of the base station is at or above the power 
level at which the base station's equipment is designed 
to operate, a new call on the carrier may be blocked to 
protect the base station equipment. 
[0013] A problem may occur when base station 112 
does not make any determination of which carrier to as- 
sign a new call and just allows the mobile terminal to 
communicate with the base station on the carrier over 
which the mobile terminal transmitted the request, re- 
ferred to herein as the original carrier. In this case, the 



new call may be blocked even though other carriers 
used by base station 112 may be able to accept the new 
call. The new call may be blocked for one of two rea- 
sons. The first reason is that the calls in progress over 
the original carrier in the sector where the call is placed 
occupy all of the channel elements assigned to the orig- 
inal carrier. The new call is blocked because there is no 
channel element available to process the signal or the 
new call. The second reason is that the power level of 
the calls in progress over the original carrier in this sec- 
tor is at the maximum power level at which the base sta- 
tion's equipment is designed to operate. A new call on 
the original carrier may be blocked to protect base sta- 
tion 112's equipment. A call being blocked even though 
other carriers used by base station 1 1 2 are be able to 
accept the call causes an inconvenience to the user and 
a needless loss of revenue to the owner of the commu- 
nication system. 

[0014] A problem may also occur when base station 
1 1 2 determines which carrier to assign to the mobile ter- 
minal using known techniques, such as a round robin 
technique, or power consumption technique. In the 
round robin technique the carriers have an order and 
new calls are assigned to carriers based on the order. 
For example, in a system with two carriers the first new 
call is assigned to the first carrier, the second new call 
is assigned to the second carrier, the third new call' is 
assigned to the first carrier, the fourth call is assigned 
to the second carrier, etc.. In the power consumption 
technique the base station determines which carrier to 
assign to the mobile terminal based on the power levels 
of all the calls on each of the carriers in the sector. How- 
ever, using these know techniques to determine which 
carrier to assigns to the mobile terminal may not elimi- 
nate the problem of a call being blocked when other car- 
riers may be able to accept the call. 
[0015] The round robin technique can lead to a call 
being blocked even though other carriers may be able 
to accept the call due to variations in the length of calls. 
For example, each carrier may have three channel ele- 
ments assigned to the carrier. In one example, carrier 
one may receive calls one, three, and five, at times T+1 
minutes (min), T+3 min., and T+5 min, each call lasting 
about 20 minutes. Carrier two may receive calls two, 
four, and six at T+2 min, T+4 min., and T+6 min, each 
call lasting about 2 minutes. If a mobile terminal at- 
tempts to originate call seven at T+10 min, the system 
will try to assign the call to carrier one, and the call will 
be blocked because all of the channel elements as- 
signed to carrier one are occupied. Call seven will be 
blocked even though carrier two has three unoccupied 
channel elements and would be able to accept the call. 
[0016] In another example, carrier one may be as- 
signed two calls from mobile terminals at the far end of 
the cell, and the power level of the transmissions over 
this carrier may be at the maximum power level at which 
the base station's equipment is designed to operate. 
Carrier two may be assigned two calls from mobile ter- 
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minals close to the base station, and the power level of 
the transmissions over this carrier may be far below the 
maximum power level at which the base station's equip- 
ment is designed to operate. When a request for a new 
call is received, the base station will attempt to assigned 
this call to carrier one, and the new call will then be 
blocked even though carrier two would be able to handle 
the call. 

[001 7] In the power consumption technique, the base 
station assigns the mobile terminal to the carrier that has 
the lowest total power level. This technique typically pro- 
duces significantly better results than the other prior de- 
scribed methods of load balancing. This technique also 
does not achieve optimum load balancing in every cir- 
cumstance. 

[001 8] Therefore, the above described load balancing 
techniques do not achieve optimum load balancing over 
several carriers. Therefore, a need exists for a method 
to improve load balancing to increase the overall capac- 
ity of multicarrier systems. 



terminal requesting a communication channel is as- 
signed to a carrier using the quantity of Walsh codes in 
use by the carriers in the sector serving the mobile ter- 
minal. 

5 

Brief Description of the Drawings 
[0023] 

10 Figure 1 is a block diagram of a portion of a wireless 
communication system; 

Figure 2 is a block diagram of a portion of a base 
station in communication with a mobile terminal; 
and 

ck diagram of a portion of a base 
gns a carrier to a mobile terminal 
imber Walsh codes in use by the 
the base station. 



is Figure 3 is a bio 
station that assic 
based on the nu 
carriers used by 

20 Detailed Description 



Summary of the Invention 

[0019] The invention improves load balancing over a 
plurality of carriers by assigning a carrier in response to 
a request for a communication channel by using the 
number Walsh codes in use by each carrier. The load 
balancing can be performed over either all or just some 
of the carriers serviced by a base station; and commu- 
nication channels on either one or more than one carrier 
can be assigned in response to the request for the com- 
munication channel. 

[0020] In one embodiment of the invention , the quan- 
tity of Walsh codes being used by the carriers is used 
to assign a carrierto a mobile terminal requesting a com- 
munication channel. Preferably, the mobile terminal is 
assigned a carrier that has the least number of Walsh 
codes in use. The number of Walsh codes in use by the 
carriers can be determined either periodically, continu- 
ously, or when a request for a communication channel 
is received. 

[0021] In operation, a first request for a communica- 
tion channel is received. The carrier having the least 
number of Walsh codes in use is determined. When the 
carrier having the least number of Walsh codes in use 
is the carrier on which the request was received, the in- 
formation needed to set up a communication channel 
on the carrier is transmitted. When the carrier having the 
least number of Walsh codes in use is a different carrier 
than the one on which the request was received, the in- 
formation identifying the carrier having the least number 
of Walsh codes in use is transmitted. A second request 
for a communication channel is received on the carrier 
having the least number of Walsh codes in use, and the 
information needed to set up a communication channel 
on this carrier is transmitted. 

[0022] When the base station has a plurality of sec- 
tors, each sector using a plurality of carriers, a mobile 



[0024] Figure 3 illustrates a portion of a base station 
300 that uses a plurality of carriers. The base station 
can be part of a CDMA system or any wireless commu- 

25 nication system capable of using Walsh codes. 

[0025] Base station 300 includes controller 310, re- 
ceive sections for each carrier used in the base station, 
and transmit sections 320 . 322, and 324 for each carrier 
used in the base station, respectively. Controller 31 0 is 

30 connected to the receive sections and to transmit sec- 
tions 320, 322, 324 by control bus 390. Base station 300 
also includes antenna 380, an amplifier and peripheral 
hardware. Although only one antenna is shown for base 
station 300, the base station can have a plurality of an- 

35 tennas, each antenna serving one or more carriers. 
[0026] Each receive section includes a receiver base- 
band section (not shown), and a receiver RF section. 
Each RF receive section includes one of the receivers 
370, 372, and 374. 

40 [0027] Each transmit section 320, 322, and 324 in- 
cludes a transmitter RF section that includes one of the 
transmitters 330, 332, and 334, respectively. Each 
transmit section 320, 322, and 324 also includes a trans- 
mitter baseband section 340, 342, and 344, respective- 

45 |y. Each transmitterbaseband section 340, 342, and 344 
includes channel units 350 and 352, 354 and 356, and 
358 and 360, respectively. Although only two channel 
units are shown in each transmitter baseband section, 
each transmitter baseband section can include either 

50 more or less channel units. Each channel unit 350, 352, 
354, 356, 358, and 360 includes multiple channel ele- 
ments. The channel units are typically devices that con- 
tain the channel elements and a controller, this allows 
grouping the channel elements for easier installation 

55 and use. Optionally, the channel units are not used and 
the channel elements can be coupled directly to control- 
ler 31 0. A channel element is required for each call being 
handled by the base station. A channel element en- 
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codes the data with the spreading codes such as the 
Walsh code that base station 300 assigns to the partic- 
ular call. Therefore, the channel elements encode the 
data using the Walsh code assigned to the call. Each 
signal transmitted by base station 300 is the output of 
one of the channel elements. Although only three chan- 
nel elements are shown in each channel unit, each 
channel unit can include either more or less channel el- 
ements. The outputs of the channel elements in a chan- 
nel unit are digitally combined to form a combined-base- 
band signal. The combined-baseband signal is then in- 
put into the transmitter serving the same carrier as the 
channel unit. The combined-baseband signal is passed 
to the transmitter via a data bus. The transmitter slightly 
amplifies the signal and uses it to modulate a carrier sig- 
nal. The modulated carrier signal is then amplified in an 
amplifier and transmitted via antenna 380 to mobile ter- 
minal 124. 

[0028] For ease of reference, the carriers used by 
base station 300 will be referred to herein as carrier 1 , 
carrier 2, and carrier 3. Receiver 370, transmitter 330, 
and channel units 350 and 352 service carrier 1 . Receiv- 
er 372, transmitter 332, and channel units 354 and 356 
service carrier 2. Receiver 374, transmitter 334, and 
channel units 358 and 360 service carrier 3. Although 
only three carriers, and three transmit and receive sec- 
tions are shown, base station 300 can use either more, 
or less, than 3 earners and would contain a transmit and 
receive section for each carrier. 

[0029] For mobile terminal 124 to set up a call, mobile 
terminal 124 transmits a request for a communication 
channel to base station 300. Mobile terminal 124 trans- 
mits the request on an access channel of one of the car- 
riers. For example, mobile terminal 1 24 transmits the re- 
quest on an access channel of carrier 1 . Base station 
300 receives the request on receiver 370 and passes 
the request to controiler31 0. In response to the request, 
controller 31 0 assigns a communication channel on one 
of the carriers to mobile terminal 124, as described be- 
low. 

[0030] Each channel unit sends controller 310 the 
number of Walsh codes that are in use by the channel 
unit. The channel units can send this information to con- 
troller 310 either continuously or every predetermined 
time period, such as every two seconds. The channel 
units can send the number of Walsh codes in use either 
independently or in response to a request from control- 
ler 310. Alternatively, controller 310 can request the 
number of Walsh codes in use by the channel unit when 
controller 31 0 receives the request for a communication 
channel. For each carrier, controller 310 then sums the 
number of Walsh codes in use by the channel units cor- 
responding to a carrier to obtain the number of Walsh 
codes in use by the carrier. When controller 310 re- 
ceives the number of Walsh codes in use periodically, 
controller 31 0 stores the sum for each carrier in a mem- 
ory, such as a register within controller 310. 
[0031] Controller 310 then determines which carrier 
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has the smallest number of Walsh codes in use and as- 
signs mobile terminal 124 a communication channel on 
that carrier. The assigned communication channel is 
typically a traffic channel. 

5 [0032] The carrier with the smallest number of Walsh 
codes in use can be the carrier on which the request 
was received, i.e. carrier 1. In this case, the assigned 
communication channel is also on the carrier 1 . Base 
station 300 transmits via transmitter 330 the information 

10 needed to set up communication on the assigned com- 
munication channel. This information is transmitted on 
the paging channel of carrier 1 . The information needed 
to set up communication on the assigned communica- 
tion channel includes a Walsh code. Base station 300 

15 and mobile terminal 1 24 then communicate over the as- 
signed communication channel. 

[0033] The carrier with the smallest number of Walsh 
codes in use can be a different carrier than the carrier 
on which the request is received. For example, the car- 

20 ner with the smallest number of Walsh codes in use can 
be carrier 2, and the carrier on which the request is re- 
ceived is carrier 1 . In this case, the assigned communi- 
cation channel is on a different carrier than the one on 
which the request was received. Base station 300 trans- 

25 mits via transmitter 330 information identifying carrier 2. 
Mobile terminal 124 then transmits a request for a com- 
munication channel on the access channel of carrier 2. 
Base station 300 then transmits via transmitter 330 the 
information needed to set up communication on the as- 

30 signed communication channel. This information is 
transmitted on the paging channel of carrier 2. The in- 
formation needed to set up communication on the as- 
signed communication channel includes a Walsh code. 
Base station 300 and mobile terminal 124 then commu- 

35 nicate over the assigned communication channel. 

[0034] The foregoing is merely illustrative. Thus, for 
example, in the illustrative embodiment when a mobile 
terminal requests a communication channel from a base 
station that uses a plurality of carriers, the mobile termi- 

^o nal is assigned a communication channel on a carrier 
based on the number of Walsh codes in use by the car- 
riers. In an alternative embodiment of the invention, the 
mobile terminal can be assigned a communication 
channel on a carrier by using other characteristics of the 

^5 quantity of Walsh codes in use by the carriers. For ex- 
ample, the mobile terminal can be assigned a commu- 
nication channel on a carrier based on the percentage 
of Walsh codes in use by the carriers. 
[0035] Moreover, in the illustrative embodiment, the 

50 mobile terminal is assigned a communication channel 
on a carrier based on the number of Walsh codes in use 
by all of the carriers used by the base station. In an al- 
ternative embodiment of the invention, the mobile ter- 
minal can be assigned a communication channel on a 

55 carrier using the number of Walsh codes in use on only 
some of the carriers in the plurality. For example, instead 
of determining which of the three carriers has the small- 
est number of Walsh codes in use, controller 310 can 
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determine which of carriers 1 and 2 has the smallest 
number of Walsh codes in use. The assigned commu- 
nication channel would then be on one of these two car- 
riers. 

[0036] Furthermore, in the illustrative embodiment 
one communication channel is assigned on one carrier. 
In an alternative embodiment of the invention, a com- 
munication channel can be assigned on each of multiple 
carriers. For example, one communication channel can 
be assigned on carrier 1 and one communication chan- 
nel can be assigned on carrier2. Preferably, the carriers 
are the carriers that have the smallest number of Walsh 
codes in use amongst all of the carriers. However, al- 
though only some of the carriers may have the smallest 
number of Wa!sh in use amongst all the carriers. Alter- 
natively, several communication channels can be as- 
signed on one carrier. 

[0037] Additionally, one skilled in the art will recognize 
that although in the illustrative embodiment each cell is 
an omni sector cell, the cell can be divided into a plurality 
of sectors. Each sector would then have its own transmit 
and receive sections for each carrier. Additionally, each 
sector would also have its own controller, although, the 
controller can be shared among the sectors. A mobile 
terminal requesting a communication channel would 
then be assigned to the carrier using the smallest 
number of Walsh codes in the sector serving the mobile 
terminal. 

[0038] Furthermore, in an alternative embodiment of 
the invention, the mobile terminal can be assigned a 
communication channel on a carrier by balancing the 
power level of the carriers and the quantity of Walsh 
codes in use by the carriers. For example, the mobile 
terminal can be assigned a communication channel on 
a carrier that has the smallest power level and the small- 
est percentage of Walsh codes in use. Alternatively, the 
mobile terminal can be assigned a communication 
channel on a carrier that has the smallest power level 
and the smallest number of Walsh codes in use. Either 
all or some of the carriers used by the base station can 
be included in the determination of the carrier on which 
to assign the communication channel. 
[0039] While the invention has been described with 
reference to a preferred embodiment, it will be under- 
stood by those skilled in the art having reference to the 
specification and drawings that various modifications 
and alternatives are possible therein without departing 
from the spirit and scope of the invention. 



Claims 

1 . A method of load balancing over a plurality of car- 
riers having communication channels, the method 
comprising the steps of: 

receiving a first request for a communication 
channel; and 



responsive to the first request, assigning at 
least one carrier of the plurality of carriers using 
a quantity of Walsh codes in use by each of at 
least two carriers in the plurality of carriers. 

5 

2. The method of claim 1 , wherein the at least one car- 
rier has the smallest quantity of Walsh codes in use 
of each of the at least two carriers. 

10 3. The method of claim 1 , wherein the assigning step 
comprises assigning at least one carrier having a 
smallest percentage of Walsh codes in use. 



4. The method of claim 1 , 

further comprising the step of determining the 
quantity of Walsh codes in use by each of the 
at least two carriers every predetermined time 
period; and 

the assigning step comprises: 

determining the at least one carrier of the 
at least two carriers having the smallest 
quantity of Walsh codes in use; 
assigning the at least one carrier. 

5. The method of claim 1 , wherein the assigning step 
comprises the steps of: 

determining the at least one carrier of the at 
least two carriers having the smallest quantity 
of Walsh codes in use; 

transmitting information identifying the at least 
one carrier; 

receiving a second request for a communica- 
tion channel on the at least one carrier; 
transmitting information to set up the commu- 
nication channel on the at least one carrier. 



40 6. The method of claim 5, wherein: 



the first request is received on an access chan- 
nel; 

the information identifying the at least one car- 
rier is transmitted on a paging channel; 
the second request is received on an access 
channel of the at least one carrier; 
the information to set up a communication 
channel is transmitted on a paging channel of 
the at least one carrier. 
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The method of claim 1 , wherein the plurality of car- 
riers consists of all carriers used by a base station 
(112). 

The method of claim 1 , wherein the plurality of car- 
riers consists of all carriers used by a sector of a 
base station (112). 
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9. The method of claim 1 , wherein the first request is 
received on an access channel. 

10. The method of claim 1 , wherein the assigning step 
further comprises: 

assigning at least one carrier of the plurality 
of carriers using a power level of each of at least 
two carriers of the plurality of carriers in addition to 
using the quantity of channel elements in use by 
each of the at least two carriers. 

1 1 . The method of claim 1 0, wherein the assigning step 
comprises assigning at least one carrier having a 
smallest percentage of Walsh codes in use and the 
smallest power level. 

1 2. The method of claim 1 0, wherein the assigning step 
comprises assigning at least one carrier having a 
smallest number of Walsh codes in use and the 
smallest power level. 
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